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ABSTRACT
The problem under in v e s t ig a t io n  was s ta te d  as fo llo w s: I s  th e re
a s ig n i f ic a n t  d if fe re n c e  in  th e  academic achievem ent o f  s tu d e n ts  when 
compared on th e  b a s is  o f  age o f e n try  in to  f i r s t  grade?
The fo u r-y e a r  lo n g itu d in a l  study  was com prised o f 495 s tu d e n ts  
who en te red  the  f i r s t  grade in  th e  L iv in g s to n  P a r ish , L o u is ian a  Schools 
d u rin g  the  1967-68 school year and who had been ad m in iste red  th e  SEA 
Achievement S e r ie s  du ring  each year under s tu d y . The sco res  in  th e  
s e le c te d  a re a s  o f  achievem ent were c a te g o riz e d  accord ing  to :  (1) th e
q u a r te r  o f th e  ca len d ar y ea r in  which th e  s tu d e n t was b o m ; and (2) sex . 
A fo u r by two f a c t o r i a l  a n a ly s is  o f  v a r ia n c e  was perform ed to  determ ine:
(1) the  o v e r-q u a r te r  d if fe re n c e s  in  achievem ent between th e  sex es; (2) 
th e  o v er-sex  d if fe re n c e s  in  achievem ent between th e  q u a r te r s ;  and (3) 
th e  in te r a c t io n  between q u a r te r  o f b i r t h  and sex .
The fo llow ing  n u l l  h y p o th esis  was te s te d  fo r  each dependent 
v a r ia b le :  There a re  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e s  in  the
achievem ent sco res  among s tu d e n ts  born  in  d i f f e r e n t  q u a r te rs  o f th e  same 
ca len d ar y ea r as  measured by th e  SRA Achievement S e r ie s . F -va lues were 
computed and te s te d  fo r  s ig n if ic a n c e  a t  th e  .05 and .01 le v e ls  o f 
confidence.
Zn th e  a n a ly s is  by y ea r o f each dependent v a r ia b le ,  where 
s ig n i f ic a n t  d if fe re n c e s  e x is te d ,  l in e a r  o rthogonal conq>arisons w ere 
employed to  determ ine i f  the  re g re s s io n  tre n d s  were s ig n i f ic a n t .
F -values were te s te d  fo r  s ig n if ic a n c e  a t  th e  .05 and .01 le v e ls  o f 
confidence.
v i i
F in d in g s  Using Q u arte r o f  B ir th  a s  th e  
Source o f V a r ia tio n
1. The q u a r te r  e f f e c t  was s ig n i f i c a n t  in  a l l  a re a s  o f  
achievem ent in  g rades one and two ex cep t f o r  th e  v a r ia b le s  a r i th m e tic  
com putation , re ad in g  com prehension and re a d in g  v o cab u la ry .
2 . When no s ig n i f ic a n t  d if f e r e n c e  was found , an exam ination  o f 
th e  achievem ent means re v e a le d  a  d ec rease  in  mean achievem ent from 
q u a r te r  one to  q u a r te r  fo u r .
3. When d if f e re n c e s  proved s ig n i f i c a n t ,  a  l i n e a r  o rth o g o n a l 
com parison re v e a le d  th a t  th e  d e c rease  in  mean achievem ent approxim ated 
a  s t r a i g h t  l i n e  re g re s s io n .
4 . In  g rades th re e  and fo u r , th e  q u a r te r  e f f e c t  ceased  to  be 
s ig n i f ic a n t  fo r  a l l  achievem ent v a r ia b le s .
F in d in g s  as R e la ted  to  Sex
1. Sex was n o t a s ig n i f i c a n t  f a c to r  in  th e  a c q u is i t io n  o f  
a r i th m e tic  s k i l l s  in  grades one, two and th re e .
2. In  grade fo u r ,  th e  mean fem ale a r i th e m tic  sco re  was 
s ig n i f i c a n t  a t  th e  .01 le v e l  o f  co n fid en ce .
3. The sex  e f f e c t  in  re ad in g  achievem ent was s ig n i f i c a n t  a t  a l l  
grade le v e ls  under s tu d y . The mean fem ale re a d in g  sco re  was s ig n i f i c a n t ly  
h ig h e r  th an  th a t  o f male s tu d e n ts  w ith  th e  e x cep tio n  o f re a d in g  
vo cab u lary  a t  grade one.
F in d in g s  as R e la ted  to  th e  I n te r a c t io n  o f  Q u arte r 
o f  B ir th  and Sex
The in te r a c t io n  e f f e c t  was n o t s ig n i f i c a n t  in  any a re a  under 
c o n s id e ra t io n . The o v e r -q u a r te r  achievem ent betw een th e  sexes was 
c o n s is te n t  from q u a r te r  to  q u a r te r .
v i i i
Conclusions
1. C hronolog ical age in flu en ced  achievem ent in  grades one 
through fo u r. Even though th e  q u a r te r  e f f e c t  was n o t s t a t i s t i c a l l y  
s ig n if ic a n t  in  grades th re e  and fo u r , an exam ination o f th e  o v e r-q u a r te r  
mean achievem ent sco res  fo r  a l l  v a r ia b le s  In d ic a te d  th a t  th e  mean <. 
achievem ent sco res  fo r th e  f i r s t  two q u a r te rs  o f the year were h ig h e r  
than those found in  the  th i r d  and fo u r th  q u a r te rs .
2. Sex, as a f a c to r  in  achievem ent, showed to  be in c re a s in g  in  
in flu en c e  as  th e  years o f  th e  s tu d y  p ro g ressed . The mean fem ale 
achievem ent s c o re , s ig n i f ic a n t  in  th re e  a reas  in  grade one, was 
s ig n i f ic a n t  a t  th e  .01 le v e l  of confidence in  a l l  a re a s  o f achievem ent 




The minimum age a t  which a s tu d e n t can e n te r  th e  f i r s t  g rad e  
v a r ie s  from s t a t e  to  s t a t e .  R eg ard less  o f t h i s  age th e re  i s  a  d if f e r e n c e  
in  th e  m a tu rity  le v e l  o f s tu d e n ts .  In  th e  s t a t e  o f L o u is ia n a , a s tu d e n t 
born on th e  f i r s t  day o f a y e a r  and a s tu d e n t born on th e  l a s t  day o f  th e  
same y e a r  can , by law, e n te r  th e  f i r s t  grade a t  the  same tim e. The 
problem  o f d if f e re n c e s  in  m a tu r ity  i s  compounded by th e  p o s s i b i l i t y  th a t  
a s tu d e n t born in  the  l a s t  q u a r te r  o f th e  p rev io u s  c a le n d a r  year can a ls o  
e n te r  a t  the  same tim e. This r e p re s e n ts  an age d i f f e r e n t i a l  o f f i f t e e n  
m onths.
Teachers and a d m in is tra to rs  have long been co g n izan t o f the  
problem s in tro d u ced  by th e  d if f e r e n c e  in  m a tu r i ty . Y et, w h ile  re c o g n iz in g  
t h e i r  e x is te n c e ,  very  l i t t l e  re se a rc h  of a co n c lu s iv e  n a tu re  has been done. 
The r e s u l t s  o f th ese  s tu d ie s  o f te n  g ive  c o n f l ic t in g  ev id en ce .
Adams and F len ik en  (1972), in  a s tu d y  o f the  achievem ent o f  
s tu d e n ts  born in  th e  f i r s t  and fo u r th  q u a r te rs  o f  th e  y e a r ,  found th a t  
s ig n i f i c a n t  d if f e re n c e s  in  c e r t a in  a re a s  o f achievem ent d id  e x i s t  in  
g rades th re e ,  fo u r and s ix .  The mean sco res  in  a l l  a re a s  o f achievem ent 
fav o red  th e  o ld e r  group. Due to  the  l im i ta t io n s  o f th e  s tu d y , no broad  
g e n e ra l iz a t io n s  were j u s t i f i e d .  However, one b a s ic  q u e s tio n  was r a is e d :
I f  the  gap in  achievem ent betw een age groups c lo s e s ,  when does i s  c lo se ?
Toquinto (1968), in  a  s tu d y  o f c h ro n o lo g ic a l age a t  th e  tim e o f 
e n try  to  f i r s t  g rade to  subsequent academic achievem ent found th e  
fo llo w in g :
1. Based on th e  r e s u l t s  o f th e  L ee-C lark  R ead iness T e s t , a 
g r e a te r  p ercen tag e  o f underage s tu d e n ts  (seven  to  tw elve months younger) 
were recommended fo r  d e lay  in  form al re a d in g  in s t r u c t io n .
2. On achievem ent t e s t s  a t  g rades th re e  and f iv e ,  the overage 
group, a lth o u g h  n o t s t a t i s t i c a l l y  s ig n i f i c a n t ,  sco red  h ig h e r  in  every  
a re a .
H urley (1964), in  a  s tu d y  o f th e  p ro g re ss  o f e a r ly  s t a r t e r s  ( f iv e  
y e a rs , n in e  months in  age) and l a t e  s t a r t e r s  ( s ix  y e a r s ,  e ig h t  months in  
age) found th e  mean d if f e re n c e  on re a d in e ss  t e s t s  to  be  s ig n i f i c a n t  a t  
th e  .01 le v e l  o f c o n fid en ce . C h ild re n , one month a p a r t  in  c h ro n o lo g ic a l 
age and one y ea r a p a r t  in  sc h o o l, d id  show. s ig n i f ic a n t  d if fe re n c e s  in  
perform ance.
Denoyer (1970) found th a t  th e  age o f  a s tu d e n t had l i t t l e  o r  no 
e f f e c t  on academic achievem ent as measured by achievem ent t e s t s  and grades 
g iven  by te a c h e rs .
This s tudy  prov ided  a d d i t io n a l  ev idence as to  th e  in f lu e n c e  o f 
c h ro n o lo g ic a l age upon academ ic achievem ent and fu rn ish e d  supplem ental 
d a ta  as to  th e  le n g th  o f time th a t  m a tu ra tio n  was a  s ig n i f i c a n t  f a c to r .
S tatem ent o f  th e  Problem
Is  th e re  a s ig n i f i c a n t  d if f e r e n c e  in  the academ ic achievem ent o f  
s tu d e n ts  when compared on th e  b a s is  o f age o f e n try  in to  th e  f i r s t  grade?
D e lim ita tio n s
The s tu d e n ts  in  the sample met the  fo llow ing  c r i t e r i a ;
1. E ntered  th e  f i r s t  g rade in  th e  L iv in g s to n  P a r is h  S choo ls, 
L iv in g s to n  P a r is h ,  L o u is ian a , in  the  1967-68 school y e a r .
2. Were a d m in is te red  the SRA Achievement S e r ie s  a t  each grade 
le v e l ,  one through fo u r .
3. Were n o t r e ta in e d  a t  any grade l e v e l .
THEORETICAL FRAMEWORK
D e fin itio n s
Age. In  t h i s  s tu d y  age was d e fin ed  as th e  q u a r te r  o f th e  
c a le n d a r  y ea r in  which th e  s tu d e n t was born .
Academic Achievem ent. Academic achievem ent was h e re  d e fin ed  as 
raw sco res  on th e  SRA Achievement S e r ie s .
A r ith m e tic . The term  a r i th m e tic  was d e fin e d  as th e  com posite 
sco re  o f th e  s u b - te s ts  in  th e  a r i th m e tic  t e s t  o f  th e  SRA Achievement 
S e r ie s .
Reading. Reading was d e fin ed  as  the  com posite s c o re  o f th e  
s u b - te s ts  in  the  read in g  t e s t  o f  th e  SRA Achievement S e r ie s .
SRA Achievement S e r ie s . The SRA Achievement S e r ie s  i s  a 
s ta n d a rd iz e d  t e s t  p u b lish ed  by S cience  R esearch A sso c ia te s  (co p y rig h t 
1964) c o n s is t in g  of th re e  b a t t e r i e s ,  1 -2 , 2 -4 , and M u lti le v e l:  B lue,
Green and Red. B a tte ry  1-2 i s  recommended fo r  u se  in  th e  l a s t  p a r t  o f 
grade one through th e  m iddle o f grade two. B a tte ry  2-4 i s  recommended 
fo r  u se  in  th e  l a s t  p a r t  o f  grade two through the  m iddle o f grade fo u r . 
In  the M u lt i le v e l ,  th e  B lue b a t te r y  i s  used in  th e  l a s t  p a r t  o f  grade 
fo u r through th e  m iddle o f grade s ix ,  th e  Green b a t te r y  in  th e  l a s t  
p a r t  o f grade s ix  through th e  m iddle o f grade e ig h t ,  and th e  Red b a t te r y  
in  the l a s t  p a r t  of grade e ig h t  th rough grade n in e .
S ig n ific a n c e  o f th e  Study
There i s  a d e f in i t e  lack  o f  re se a rc h  as to  th e  r e la t io n s h ip  of 
ch ro n o lo g ic a l age to  academic achievem ent. A lo n g itu d in a l s tu d y  o f th i s  
type was needed to  provide a d d it io n a l in fo rm atio n  and to  serve  as an 
a d d it io n a l b a s is  fo r  f u r th e r  s tu d y .
This s tu d y  a lso  provided  d a ta  which is  u s e fu l  in  determ in ing  i f  
a re -assessm en t o f the minimum age fo r  en tran ce  in to  grade one i s  needed.
Source and Treatm ent o f Data
S tudents in  each grade le v e l o f  th e  L iv in g sto n  P a rish  Schools, 
L iv in g sto n  P a r is h , L o u is ian a , a re  ad m in iste red  th e  SRA Achievement S e r ie s  
each Spring sem este r. Achievement t e s t  sco res  from two t e s t s ,  A rith m etic  
and Reading, were used from each b a t te r y .  In  grades one and two, the  
A rithm etic  t e s t  c o n s is te d  o f th re e  s u b - te s ts ,  Reasoning, C oncepts, and 
Computation; in  grades th re e  and fo u r th e  Modern Math U nderstanding Test 
o p tio n  was e x e rc ise d . This op tio n  d^.d no t in c lu d e  s u b - te s ts ,  so th e  on ly  
sco re  u t i l i z e d  was the com posite sc o re , A rith m e tic . Two s u b - te s ts  from 
th e  Reading t e s t  were used , Comprehension and V ocabulary. The com posite 
sco re  of each t e s t ,  A rithm etic  and Reading, was a lso  u t i l i z e d  in  the 
stu d y .
The raw sco res o f each s tu d en t were c a teg o rized  accord ing  to :
(1) th e  q u a r te r  of the  ca len d ar y ear in  which the  s tu d e n t was born; and,
(2) sex.
A fo u r by two f a c to r i a l  a n a ly s is  o f v a rian ce  was then performed 
upon the d a ta . The t o t a l  v a rian ce  was p a r t i t io n e d  in to  th re e  sources o f  
v a r ia t io n ;  (1) q u a r te r  o f  b i r th ;  (2) sex of s tu d e n ts ; (3) q u a r te r  
of b i r t h  by sex in te r a c t io n .  Each source of v a r ia t io n  y ie ld e d  an
F -v a lu e , th e  s ig n if ic a n c e  of which was te s te d  a t  th e  .05 and .01 le v e ls  
of co n fid en ce .
The a n a ly s is  o f  v a r ia n c e  p rocedure  was employed to  t e s t  fo r  
d if f e re n c e s  in  achievem ent f o r :
1. O v e r-q u a rte r  d if f e re n c e s  between th e  sex es .
2. O ver-sex d if f e re n c e s  between th e  q u a r te r s .
3. The in te r a c t io n  between q u a r te r  and sex . (Are d if fe re n c e s  
in  achievem ent between th e  sexes c o n s is te n t  from q u a r te r  to  q u a r te r? )
Where s ig n i f i c a n t  o v e r -q u a r te r  d if f e r e n c e s  in  achievem ent were 
found, l in e a r  o rth o g o n a l com parisons were employed to  determ ine i f  a 
s ig n i f i c a n t  l i n e a r  tre n d  e x is te d .  V alues fo r  w ere computed and F- 
v a lu es  were o b ta in e d  by d iv id in g  by th e  mean sq u are  e r ro r  o f  th e  
v a r ia b le  under c o n s id e ra t io n . S ig n if ic a n c e  was te s te d  a t  the  .05 and 
.01 le v e ls  of co n fid en ce .
Tables and graphs w ere c o n s tru c te d  to  v is u a l ly  d e p ic t  the  d a ta  
o b ta in ed  in  t h i s  s tu d y .
Chapter 2
REVIEW OF RELATED LITERATURE
The purpose o f C hapter 2 i s  to  rev iew  th e  l i t e r a t u r e  p e r ta in in g  
to  academic achievem ent as  i t  r e l a t e s  to  c h ro n o lo g ic a l age o r th e  
m a tu ra tio n  of s tu d e n ts .
The m a tu r i ty  o f  s tu d e n ts  has long  been reco g n ized  as  a  f a c to r  in  
the achievem ent o f  s tu d e n ts  e n te r in g  th e  f i r s t  g rad e . F i r s t -g r a d e  
te a c h e rs  have long been aware th a t  a s tu d e n t born  in  th e  f i r s t  few months 
of a g iven  y ea r  has an achievem ent advan tage over a  s tu d e n t born  in  the 
l a s t  few months o f th e  same y e a r .
King (1955;336) perhaps b e s t  summarized t h i s  schoo l o f thought 
when she concluded th a t :
Having a t ta in e d  a few a d d i t io n a l  months o f  c h ro n o lo g ic a l age 
a t  th e  b eg in n in g  o f grade one i s  an im p o rtan t f a c to r  in  a  c h i l d 's  
a b i l i t y  to  meet imposed r e s t r i c t i o n s  and te n s io n s  th a t  th e  school 
n e c e s s a r i ly  p r e s e n ts .  Younger e n t r a n ts  w i l l  have d i f f i c u l t y
a t t a in in g  up to  grade le v e l  in  academ ic s k i l l s  and a  la rg e
p o r tio n  of them may f a l l  f a r  below grade le v e l  s ta n d a rd s .
S tu d ie s  concluded p r io r  to  and subsequen t to  King s u b s ta n t ia te  h e r
co n c lu s io n .
One o f th e  e a r l i e s t  s tu d ie s  to  a d d re ss  i t s e l f  to  th i s  q u e s tio n  
was conducted by P a r tin g to n  (1937). The purpose as s ta te d  was " to  s tudy  
th e  r e l a t io n s h ip ,  i f  any, betw een the  c h ro n o lo g ic a l age o f p u p ils  and 
l a t e r  s c h o la s t ic  s u c c e s s ."  The s ix -y e a r  lo n g itu d in a l  s tu d y  was composed 
o f s tu d e n ts  whose en tran ce  ages ranged from 5 .0  y e a rs  to  7 .5  y e a r s .  The
s tu d e n ts  were d iv id ed  in to  groups whose age d i f f e r e n t i a l  was s ix  months.
The fo llo w in g  c o n c lu s io n s  were reached :
1. Many of th e  c h ild re n  whose en tran ce  age was 5 .0  - 5 .5  y ea rs  
a re  capab le  o f and do ach ieve e x c e l le n t  r e s u l t s .
2. Ihe youngest group con ta ined  th e  la r g e s t  p ercen tag e  of th o se  
s tu d e n ts  who are  capab le  of ach iev in g  b e t t e r  r e s u l t s .
3 . Low chronological age i s  a hand icap , fo r  w ith  g re a te r  m a tu rity  
th ese  s tu d e n ts  might ach ieve b e t t e r  r e s u l t s  w ith  le s s  s t r a i n .
Subsequent s tu d ie s  by B e a tt ie  (1970), Bigelow (1934), C a rro ll
(1963), F eh rle  (1964), G ott (1963), H a r re ll  (1970), K e is te r  (1941),
Koch (1968), Melvey (1970), and S w itzer (1973) tend to  s u b s ta n t ia te  th e  
fin d in g s  o f King and P a r tin g to n . Although the  re se a rc h  techniques 
d if fe re d  in  the  breakdown o f ch ro n o lo g ic a l age p a t te r n s ,  th e  same b a s ic  
conclusion  was reached: C hronolog ical age was a s ig n i f i c a n t  f a c to r  in
the achievem ent of s tu d e n ts .
While the afore-m en tioned  s tu d ie s  made no a ttem p t to  c o n tro l 
v a r ia b le s  such as age and I .Q . ,  a d d it io n a l  s tu d ie s  have been conducted 
using  th e  m atched-pair tech n iq u e . Baer (1958), C a rte r  (1956), DeWitt 
(1961), and King (1955), in  s tu d ie s  where the  achievem ent o f e a r ly  
e n tra n ts  was compared w ith  th a t  o f normal e n tra n ts  when l.Q . and sex were 
held  c o n s ta n t,  concluded th a t  the  o ld e r  group was s ig n i f ic a n t ly  su p e rio r  
in  achievem ent.
Howell (1962) added a th i r d  c r i t e r i o n ,  socioeconom ic s ta tu s .
The r e s u l t s  co rro b o ra te  the  in flu e n c e  on ch ro n o lo g ica l age a t  the tim e 
o f en tran ce  in to  f i r s t  grade to  subsequent academic achievem ent.
However, th e re  a re  s tu d ie s  th e  r e s u l t s  o f which d ia m e tr ic a lly  
oppose th o se  p rev io u sly  c i te d .  These r e s u l t s  concluded th a t  the  
achievem ent of the e a r ly  e n tra n t  was equal to  or su p e rio r  to  th a t  o f th e  
l a te  e n t r a n t .
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H a n d y  (1938) re p o rte d  th e  f in d in g s  o f a  study  conducted in  th e  
Plymouth, M assachusetts S chools. The Plymouth school system  u t i l i z e d  a 
com bination o f ch ro n o lo g ic a l age requ irem ents and m ental te s t in g  fo r  
th o se  who d id  n o t meet minimum age requ irem en ts f o r  adm ission  to  schoo l. 
An exam ination o f th e  reco rd s  o f th ese  s tu d e n ts  when compared to  norm al- 
age youngsters rev ea led :
1. The percen tage  o f f a i lu r e  was l e s s .
2. Ihe percen tage  o f C 's  was l e s s .
3. The p ercen tag e  o f A 's  and B 's  was g re a te r .
In  the  elem entary  grades th e  underage s tu d e n ts  a t ta in e d  b e t t e r  marks 
th an  d id  horm al-age c h ild re n . Handy f u r th e r  concluded th a t  the 
ch ro n o lo g ic a l age o f n e i th e r  th e  underage s tu d e n t nor th e  norm al-age 
s tu d en t determ ined academic su ccess .
More re c e n t s tu d ie s ,  p a r t ic u la r ly  concerned w ith  the  r e la t io n s h ip  
o f ch ro n o lo g ica l age to  the  a c q u is i t io n  o f read in g  s k i l l s ,  tend to  
s u b s ta n t ia te  th ese  r e s u l t s .  H ir s t  (1970) c i te d  the  fo llow ing  s tu d ie s .  
Andres (1965) found th a t  no s ig n i f ic a n t  c o r re la t io n s  e x is te d  between 
ch ro n o lo g ic a l age and read in g  achievem ent a t  the end o f the  f i r s t  g rade. 
Hayes and Nemeth (1965) in  a  s tudy  o f f i r s t - g r a d e  read in g  achievem ent
found the  c o r re la t io n  between read in g  and age to  be under 0 .1 4 . Somwaru
(1965) in  a study  of twenty fo u r c la s se s  in  th e  Toronto a rea  through 
grade two concluded th a t  age seemed to  have very  l i t t l e ,  and sometimes, 
n eg a tiv e  c o r r e la t io n  w ith  th e  a b i l i t y  to  re a d . D ystra  (1966) a lso  
concluded th a t  ch ro n o lo g ica l age was u n re la te d  to  read in g  a b i l i t y .
B a r r e t t  (1963) found n eg a tiv e  c o r re la t io n s  between ch ro n o lo g ica l age and 
read ing  achievem ent.
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H ir s t ,  in  a  th re e -y e a r  lo n g i tu d in a l  s tu d y  o f  300 k in d e rg a r te n  
c h i ld re n ,  concluded th a t  "age d id  n o t  emerge as a s ig n i f i c a n t  p r e d ic to r  
v a r ia b le  fo r  th e  academic success  o f f i r s t  o r second g ra d e rs . R esearch  
over th e  l a s t  f iv e  y ea rs  appears to  ag ree  th a t  age does n o t hold  up as
a s ig n i f i c a n t  p r e d ic to r  v a r ia b le  fo r  academic s u c c e s s ."
Meyer (1961:70) s ta te d :
A th o u g h tfu l su rvey  o f th e  l i t e r a t u r e  p re se n ts  no s tu d y  which 
proves c o n c lu s iv e ly  t h a t  an o ld e r  c h ro n o lo g ic a l age fo r  f i r s t -
grade c h ild re n  i s  th e  s o lu t io n  to  th e  problem, bu t some d a ta  and
many o p in io n s  favor th a t  v iew p o in t.
W orcester (1956:35) concluded , " s tu d ie s  have ag reed  alm ost 100% 
th a t  th e  younger s tu d e n t has the advantage over o th e rs  in  n e a r ly  every  
a sp e c t and i s  a t  a d isad v an tag e  in  a lm ost no r e s p e c t ."
O ther studies have been conducted  th a t ,  w h ile  conclud ing  th a t  
m a tu r ity  was a s ig n i f ic a n t  f a c to r ,  d i f f e r e d  as to  th e  le n g th  o f  tim e th a t  
i t  s ig n i f i c a n t ly  in flu e n c e d  academic achievem ent.
Indram barya (1970) found age to  be a s ig n i f i c a n t  f a c to r  in  
p re d ic t in g  re a d in e ss  sc o re s  and achievem ent in  g rad es  one and two, b u t 
i t  ceased  to  be s ig n i f i c a n t  in  grades th re e  and fo u r .
M ille r  and N o rris  (1967) found th a t  d if fe re n c e s  in  achievem ent 
due to  e n tra n c e  age tended to  d isa p p e a r  a t  the end o f grade two.
Baer (1958) s ta te d  th a t  th e  i n i t i a l  d if fe re n c e s  in  achievem ent 
o f underage s tu d e n ts  tended  to  d ec rease  as they  p ro g ressed  in to  h ig h e r  
g ra d e s .
C onversely , o th e r  re se a rc h e rs  contend th a t  the  d if f e r e n c e s  in  
th e  achievem ent le v e ls  o f  younger s tu d e n ts  when compared to  o ld e r  s tu d e n ts  
rem ain c o n s ta n t o r  in  some c a s e s , in c r e a s e .
K eister  (1941) suggested  th a t the in flu e n c e  o f  age con tin u es to
p e r s i s t .
C arte r  (1956) concluded th a t  th e  le v e l  of achievem ent tends to  
rem ain co n s tan t throughout the  y ea rs  of elem entary  schoo l.
H a r re ll  (1970) s ta te d  th a t  en tran ce  age in to  f i r s t  grade a f f e c t s  
s c h o la s t ic  achievem ent o f e i th e r  sex a t  th e  tw e lf th -g ra d e  le v e l .
The q u es tio n  o f w hether the achievem ent r a te s  o f boys and g i r l s  
d i f f e r  i s  one which has no t been co n c lu s iv e ly  answered. A survey of 
the  l i t e r a t u r e  re v e a ls  d i f f e r in g  r e s u l t s .
Indranibarya (1970) found th a t  sex was no t a f a c to r  in  the
p re d ic tio n  of academic success . Whyte (1972) found no in te r a c t io n  o f
age w ith  sex . K ehrle (1964) concluded th a t  no s ig n i f ic a n t  d if fe re n c e s  
in  achievem ent between boys and g i r l s  e x is te d .
C onversely , o th er s tu d ie s  have reached q u ite  d i f f e r e n t  r e s u l t s .  
DeWitt (1961) found th a t :  (1) the  e f f e c t  o f ch ro n o lo g ica l age was more
pronounced upon boys in  younger and normal age groups than  i t  was on 
g i r l s  o f comparable in te l l ig e n c e ;  (2) g i r l s  c o n s is te n t ly  scored  h ig h e r 
in  achievem ent t e s t s  than  d id  boys of comparable in te l l ig e n c e .
Howell (1962) found th e  t o t a l  achievem ent o f g i r l s  born in
January  through A p ril was h ig h e r than th a t  o f  boys born during  the  same
months, the d iffe re n c e  being s ig n i f ic a n t  a t  the .05 le v e l  of con fidence . 
The comparison of younger fem ales to younger males y ie ld e d  no s t a t i s t i ­
c a l ly  s ig n i f ic a n t  d if fe re n c e s , b u t in  grades two, th re e ,  and f iv e ,  the  
mean d iffe re n c e  favored the younger g i r l s .
Toquinto (1968) found th a t  g i r l s  achieved higiher sco res  on 
th re e  of f iv e  a reas  te s te d  in  grade th re e  and f iv e  o f e lev en  a reas  in  
grade f iv e .
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S w itzer (1973) found th a t  g i r l s  exceeded boys in  a l l  a re a s  o f 
achievem ent.
Baer (1958) found th a t  g i r l s  marked h ig h e r than  d id  boys in  
t h e i r  re sp e c tiv e  groups.
Summary
Evidence su p p o rtiv e  o f the  e f f e c t  of ch ro n o lo g ic a l age upon 
academic achievem ent tends to  outweigh the d a ta  th a t  suggest n e g l ig ib le  
in f lu e n c e . Yet c o n tra d ic to ry  d a ta  su g g est th a t  b e fo re  one accep ts  th i s  
as co n c lu s iv e , c a u tio n  should p r e v a i l .
B e a tt ie  (1970) sp ecu la ted  th a t  ch ro n o lo g ic a l age was n o t as 
s ig n i f ic a n t  as  some educato rs  b e l ie v e . H a lliw e ll and S te in  (1964) 
found th a t  even though e a r ly  e n tra n ts  were s ig n i f i c a n t ly  p oo rer in  
achievem ent than  were l a t e  e n t r a n ts .o f  comparable sex and I .Q . ,  th e  
e a r ly  e n tra n ts  were s ig n i f ic a n t ly  above grade le v e l  placem ent. Baer 
(1958) in  summary cau tioned  th a t  b e fo re  concluding th a t  an underage 
c h i ld  should de lay  one year b e fo re  e n te r in g  sch o o l, i t  should  be noted 
th a t  the underage s tu d e n t made average p ro g ress  in  a l l  a rea s  under s tu d y .
The u ltim a te  q u e s tio n  appears to  be what b e n e f i t s  would an 
underage c h ild  accrue  i f  formal adm ission to  school were delayed one 
y e a r . Green and Simmons (1962) s ta te d  . . . "In  term s of achievem ent 
fo r  years  o f sch o o lin g  th e re  would have been some advantage in  w a itin g ; 
in  terms of achievem ent fo r  years o f l i f e  th e re  would have been some 
d isad v a n tag es ."
H irs t (1970:549) in  c i t in g  th e  r e s u l t s  o f H a lliw e ll  and S te in
(1964) made the fo llow ing  s ta tem en t: "Was the s t a t i s t i c a l  d if fe re n c e
w orth the  p r a c t ic a l  lo s s  o f a year o f p roductive  l i f e  fo r  c h ild re n
re q u ired  to  postpone school en tran ce?"
Chapter 3
PRESENTATION AND ANALYSIS OF DATA
The s t a t i s t i c a l  p rocedure  a n a ly s is  o f v a r ia n c e  was used in  t h i s  
s tudy  to  examine th e  achievem ent sc o re s  on th e  SRA Achievement S e r ie s  
o f 495 s tu d e n ts  from L iv in g s to n  P a r is h , L o u is ia n a . The s tu d e n ts  i n  th e  
sample e n te re d  th e  f i r s t  grade du rin g  th e  1967-68 schoo l y ea r and w ere 
a d m in is te red  the  SRA Achievement S e r ie s  f o r  th e  fo u r c o n sec u tiv e  y ea rs  
under s tu d y . The sc o re s  in  th e  s e le c te d  a re a s  o f achievem ent were 
c a te g o r iz e d  by sex and th e  q u a r te r  o f the  c a le n d a r  y e a r  in  which th e  
s tu d en t was bo rn . The a n a ly s is  was perform ed to  determ ine: (1) th e
o v e r -q u a r te r  d if f e r e n c e s  in  achievem ent betw een the  se x e s ; (2) th e  o v e r­
sex d if f e re n c e s  in  achievem ent betw een q u a r te r s ;  and (3) th e  in te r a c t io n  
between sex and q u a r te r  o f b i r t h .  (Are d if f e re n c e s  in  achievem ent 
between the  sexes c o n s is te n t  from q u a r te r  to  q u a r te r 7)
The fo llo w in g  n u l l  h y p o th e s is  was te s te d  fo r  each dependent 
v a r ia b le :  There a re  no s t a t i s t i c a l l y  s ig n i f i c a n t  d if f e re n c e s  in  th e
achievem ent sco res  among s tu d e n ts  born in  d i f f e r e n t  q u a r te r s  o f th e  same 
c a le n d a r  y ea r  as m easured by th e  SRA Achievement S e r ie s . F -v a lu es  were 
computed and te s te d  fo r  s ig n if ic a n c e  a t  th e  .05 and .01 le v e ls  o f 
co n fid en ce . An a n a ly s is  o f v a r ia n c e  and ta b le  o f means w ere p re se n te d  
fo r  each dependent v a r ia b le  fo r  each sex by q u a r te r  o f  b i r t h .
In  th e  a n a ly s is  by y ea r o f  each dependent v a r ia b le ,  where
s ig n i f ic a n t  d if f e re n c e s  e x is te d ,  l in e a r  o rth o g o n a l com parisons were
employed to  determ ine i f  th e  re g re s s io n  tre n d s  were s ig n i f i c a n t .  A 
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F -v a lu es  were computed by d iv id in g  Q by th e  mean square e r ro r  o f th a t  
v a r ia b le .  A s ig n i f ic a n t  l in e a r  r e la t io n s h ip  in d ic a te d  th a t  th e  
re g re s s io n  had a s t r a ig h t  l in e  r e la t io n s h ip  which was d isp lay ed  by g raph .
Table 1 in d ic a te s  th e  d i s t r ib u t io n  of the  495 s tu d e n ts  by 
q u a r te r  o f b i r t h  and sex . In  th e  v a rian ce  procedure used  in  th is  s tu d y , 
the  number o f s tu d e n ts  in  each group was s t a t i s t i c a l l y  eq u a liz e d . The 
mean sco res which were d isp lay ed  in  the  ta b le s  were th e  t ru e  means 
r a th e r  than the  a d ju s te d  means s in ce  the  a c tu a l  d if fe re n c e s  between the  
two were n e g l ig ib le .
Table 1
D is tr ib u tio n  o f 495 S tu d en ts  by 
Q uarter o f B ir th  and Sex
Q uarter o f 
B ir th Male Female
' V
T o ta l
1 59 72 131
2 49 68 117
3 75 62 137
4 54 56 110
ACHIEVEMENT OF STUDENTS IN GRADE ONE
Table 2 was p repared  in o rd e r to  p re se n t d a ta  d e riv ed from the
a n a ly s is  of v a rian ce  fo r  the  dependent v a r ia b le s  a r i th m e tic  reaso n in g , 
a r ith m e tic  co n cep ts , a r ith m e tic  com putation and a r i th m e tic .
Achievement in  A rith m etic  Reasoning
An F-valuc o f 3.853 was in d ic a te d  by Table 2 fo r  th e  dependent 
v a r ia b le  a r ith m e tic  reaso n in g  when q u a r te r  o f b i r t h  was used  as  the
14
T able 2
A n aly sis  o f  V ariance a t  Grade One fo r  Dependent V ariab le s  
R easoning, C oncepts, Com putation and A rith m e tic
Dependent Source of D egrees of P a r t i a l  Sum -
V ariab le V a r ia tio n Freedom o f Squares F-V alue
Q u arte r 3 737.805 3.853**
Reasoning Sex 1 2.577 0.040
Q*S 3 38.892 0.203
Q u arte r 3 239.779 2.965*
Concepts Sex 1 1.573 0 .058
Q*S 3 45.520 0.563
Q u arte r 3 850.244 2.452
Com putation Sex 1 552.411 4 .779*  ’
Q*S 3 744.927 2.145
Q u arte r 3 5071.814 4.333**
A rith m e tic Sex 1 383.591 0.983
Q*S 3 1271.296 1.087
* S ig n if ic a n t  a t  th e  .05 le v e l  o f  co n fid en ce
* * S ig n if le a n t a t  th e  .01 le v e l  o f  co n fidence
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source o f  v a r ia t io n .  This va lue  was s ig n i f ic a n t  a t  th e  .01 le v e l  o f  
con fid en ce . S ig n ific a n c e  a t  th e  .01 le v e l  o f confidence maans th a t  th e  
p ro b a b il i ty  o f an F -value w ith  a m agnitude o f 3.853 o ccu rrin g  by chance 
i s  one in  a hundred.
An exam ination o f the  fo llow ing  mean a r ith m e tic  reaso n in g  sco res  






In  o rder to  determ ine i f  a s ig n i f ic a n t  l in e a r  tre n d  e x is te d , a  l in e a r  
o rthogonal com parison was employed. A check of the  computed F-value 
rev ea led  th a t  the l in e a r  e f f e c t  was s ig n i f ic a n t  having an F -value of 
8 .858 . This va lue  was s ig n i f ic a n t  a t  th e  .01 le v e l  o f co n fid en ce . The 
mean a r i th m e tic  reason ing  sco res  by q u a r te r  of b i r t h  were d isp lay ed  in
F igure  1. This e f f e c t  was in te rp re te d  to  mean th a t  as th e  q u a r te r  o f
th e  y ear in c re a se d , the  mean a r i th m e tic  reaso n in g  sco res decreased  in  a  
s t r a ig h t  l in e  re g re s s io n .
When th e  to t a l  v a rian ce  fo r  a u th e n t i c  reaso n in g  was p a r t i t io n e d ,  
sex , as the source of v a r ia t io n ,  y ie ld e d  an F -value o f  0 .0 4 . These d a ta  
d id  not j u s t i f y  th e  r e je c t io n  o f th e  n u l l  h y p o th e s is . Ihe mean 
a r ith m e tic  reaso n in g  sco res  by sex were:
Male 18.705
Female 18.682
The d i s t r ib u t io n  of th ese  means by sex fo r  each q u a r te r  o f  b i r t h  were 
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Table 3
Mean A rith m e tic  Scores in  Grade One C la s s i f ie d  
A ccording to  Q u arte r o f  B irth , and Sex
Q u arte r  o f 
B ir th Sex Reasoning Concepts Com putation A rith m e tic
1
M 20.694 18.374 38.359 77.420
1
F 20.750 18.167 38.903 77.819
2
M 18.120 17.573 37.137 72.803
F 17.941 17.603 39.632 75.132
Q
M 18.163 17.015 35.190 70.467
F 18.597 17.435 36.564 72.597
M 17.454 16.482 34.991 68.745
4
F 17.018 16.071 34.429 67.161
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The in te r a c t io n  between q u a r te r  and sex produced an F -value  o f 
0.203 which was n o t s u f f ic ie n t ly  la rg e  to  j u s t i f y  th e  r e je c t io n  o f  th e  
n u l l  h y p o th e s is . This was in te rp re te d  to  mean th a t  th e  d iffe re n c e s  in  
the achievem ent sco res  between the  sexes were c o n s is te n t  from q u a r te r  
to  q u a r te r .  The mean a r ith m e tic  reaso n in g  sco res by sex fo r  each 
q u a r te r  o f  b i r th  were graphed and d isp lay ed  in  F igure 1,
Achievement in  A rithm etic  Concepts
An F -value of 2.965 was ob ta in ed  fo r  q u a r te r  d if fe re n c e s  in  th e  
achievem ent of a r ith m e tic  con cep ts . This v a lu e , d isp lay ed  in  Table 2 , 
was la rg e  enough to  j u s t i f y  th e  r e je c t io n  o f th e  n u l l  hyp o th esis  a t  th e  
.05 le v e l  o f co n fid en ce . The mean a r ith m e tic  concept sco res  by q u a r te r  





An exam ination o f th ese  means in d ic a te d  th a t  the  mean concept sco res
decreased  as the  q u a r te r  o f th e  year in c re a se d . The F -value  o f the  
l in e a r  o rthogona l comparison was 8.91 which in d ic a te d  th a t  the decrease  
in  the  mean concept sco res  was s ig n i f ic a n t  a t  the .01 le v e l  o f con fid en ce .
The a n a ly s is  o f the o v e ra l l  sex d if fe re n c e s  y ie ld e d  an F -value  
of 0 .058 . This v a lu e , d isp lay ed  in  Table 2 , was n o t la rg e  enough to  
j u s t i f y  the  r e je c t io n  of the n u l l  h y p o th e s is . The mean a r ith m e tic  




An F-value o f 0.203 fo r  th e  in te r a c t io n  between q u a r te r  o f b i r t h  
and sex was no t s u f f ic ie n t ly  la rg e  to  j u s t i f y  th e  r e je c t io n  o f  th e  n u ll  
h y p o th es is . This was in te rp r e te d  to  mean th a t  the d if fe re n c e s  in  the  
achievem ent between the sexes was c o n s is te n t  from q u a r te r  to  q u a r te r .
The mean a r ith m e tic  concept sco res  by sex fo r  each q u a r te r  o f b i r t h  a re  
d isp lay ed  g ra p h ic a lly  in  F igure 2.
Achievement in  A rith m etic  Computation
An exam ination o f  Table 2 concern ing  dependent v a r ia b le  a r i th m e tic  
com putation where q u a r te r  o f b i r t h  was used  as the source  o f  v a r ia t io n  
showed an F -value  of 2 .4 5 . This value  was no t of s u f f ic ie n t  magnitude 
to  j u s t i f y  the r e je c t io n  of the  n u l l  h y p o th e s is . Mean a r ith m e tic  





However, when sex was used as a  source of v a r ia t io n ,  an F -value  
of 4.779 was o b ta in ed . This v a lu e  was s ig n i f ic a n t  a t  th e  .05 le v e l  o f 




This was in te rp re te d  to  mean th a t  the mean sco re  fo r  female s tu d en ts  
was s ig n i f ic a n t ly  h ig h e r than th a t  fo r  male s tu d e n ts .
An F-Value of 2.148 was computed fo r  the  in te r a c t io n  between 
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w arran t the  r e je c t io n  o f the n u l l  h y p o th e s is . The mean a r ith m e tic  
com putation sco res  by sex fo r  each q u a r te r  o f  b i r t h  were graphed and 
d isp lay ed  in  F igure  3.
Achievement in  A rithm etic
The com posite score a r ith m e tic  was d eriv ed  from th e  summation o f th e  
v a lu e s  from th e  a r ith m e tic  rea so n in g , a r ith m e tic  concep ts and a r ith m e tic  
com putation s u b - te s ts  fo r  each s tu d en t in  th e  sample. The a n a ly s is  o f 
v a rian ce  fo r  a r i th m e tic  produced an F -value o f 4 .33  when q u a r te r  of b i r t h  
was used as th e  source o f v a r ia t io n .  This v a lu e  was of s u f f i c i e n t  
magnitude to  j u s t i f y  the  r e je c t io n  o f the n u l l  h y p o th esis  a t  th e  .01 





An exam ination of th ese  means showed a decrease  in  the  mean a r ith m e tic  
sco res  as the  q u a r te r  o f th e  year p ro g ressed . By u s in g  a l in e a r  
o rthogonal com parison i t  was determ ined th a t  th e  l in e a r  tre n d  was 
s ig n i f ic a n t  a t  the .01 le v e l o f  co n fidence , having  an F -value  o f 12.74.
The a n a ly s is  o f o v e ra l l  sex d if fe re n c e s  in  th e  achievem ent in  
a r ith m e tic  y ie ld e d  an F -value  o f  0.983 which was no t o f s u f f i c i e n t  s iz e  
to  j u s t i f y  the r e je c t io n  of th e  n u l l  h y p o th e s is . Ihe mean a r ith m e tic  
sco res  by sex were:
Male 71.316
Female 73.542
When th e  a n a ly s is  o f the in te ra c t io n  between q u a r te r  o f  b i r th  and
sex was perform ed, an F -value  o f 1.087 was o b ta in ed . Wiis v a lu e  d id  n o t
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meet th e  t e s t  o f  s ig n if ic a n c e  a t  e i th e r  th e  .05  o r .01 le v e ls  o f 
c o n fid en ce . The mean a r i th m e tic  s c o re s  by sex  fo r  each q u a r te r  o f  b i r t h  
were g ra p h ic a lly  d isp la y e d  in  F ig u re  4 .
Achievement in  Reading Comprehension
An F -value o f 0 .661 was o b ta in ed  when th e  a n a ly s is  was perform ed 
u s in g  q u a r te r  o f b i r t h  as th e  so u rce  o f v a r i a t io n .  This v a lu e , as shown 
in  Table 4 was n o t o f s u f f i c i e n t  s iz e  to  j u s t i f y  th e  r e j e c t io n  o f th e  
n u ll  h y p o th e s is .  The mean re ad in g  com prehension sco res  by q u a r te r  o f  





However, when th e  a n a ly s is  was com pleted u s in g  sex a s  a sou rce  o f 
v a r ia t io n ,  an F -value o f  9.635 was o b ta in e d . This v a lu e , d isp la y e d  in  
Table 4 , was s u f f i c i e n t ly  la rg e  to  w a rran t th e  r e je c t io n  of th e  n u l l  
h y p o th e s is  a t  th e  .01 le v e l  o f  co n fid en ce . The mean re ad in g  com prehension 
sco res  by sex were:
Male 13.245
Female 14.857
This was I n te rp re te d  to  mean th a t  in  grade one th e  mean re ad in g  
com prehension sco re  fo r  fem ale s tu d e n ts  was s ig n i f i c a n t ly  h ig h e r  than  th e  
mean rea d in g  com prehension sco re  f o r  male s tu d e n ts .  Achievement means 
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Table 4
A n a ly s is  o f V ariance a t  Grade One f o r  Dependent V a riab le s  
Comprehension, V ocabulary and Reading
Dependent Source o f D egrees o f P a r t i a l  Sum
V ariab le V a r ia tio n Freedom o f Squares • F-Value
Q u arte r 3 70.209 0.661
Comprehension Sex 1 341.190 9.635**
Q*S 3 62.901 0.592
Q u arter 3 99.849 0.993
V ocabulary Sex 1 1.221 0.040
Q*S 3 62.012 0.693
Q u arte r 3 8569.724 2.755**
Reading Sex 1 16044.572 15.473**
Q*S 3 379.909 0.122
^ S i g n i f i c a n t  a t  th e  .01 le v e l  o f  co n fidence
I
Table 5
Mean Reading Scores in  Grade One C la s s if ie d  
According to  Q u arte r o f B ir th  and Sex
Q uarter o f 
B ir th Sex Comp rehension Vocabulary Reading
M 14.170 10.780 125.762
1
F 14.986 10.556 136.570
M 12.204 8.816 118.204
2
F 14.833 10.147 127.559
M 13.480 10.387 115.720
3
F 14.661 9.855 127.129
M 12.852 10.407 113.926
4
F 14.910 10.232 128.339
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When the a n a ly s is  o f th e  in te r a c t io n  between q u a r te r  and sex was 
perform ed, an F -value  o f 0.592 was o b ta in e d . This v a lu e , found in  Table 
4 , was no t o f s u f f i c i e n t  s iz e  to  j u s t i f y  the  r e je c t io n  o f the  n u l l ’ 
h y p o th e s is . Mean read ing  com prehension sco res  by sex fo r  each q u a r te r  
of b i r t h  were graphed and d isp lay ed  in  F ig u re  5.
Achievement in  Reading Vocabulary
Table 4 p re se n ts  the  r e s u l t s  o f th e  a n a ly s is  o f  v a ria n c e  of
read ing  vo cab u lary . Hie F -values computed fo r  each o f  th e  th re e  so u rces
of v a r ia t io n ,  q u a r te r  o f b i r t h ,  sex , and q u a r te r  by sex in te r a c t io n ,
were n o t o f s u f f i c i e n t  m agnitude to  j u s t i f y  the  r e je c t io n  o f th e  nu ll;.
h y p o th e s is . The F -values fo r  each were as  fo llow s:
Q uarter o f  b i r t h  0.993
Sex 0.040
Q uarter by sex
in te r a c t io n  0.693
Table 4 in d ic a te s  the mean read in g  vocabu lary  sco res  fo r  each sex by






Mean sco res  by sex fo r  each q u a r te r  o f b i r t h  were p resen ted  g ra p h ic a lly  
in  F igure  6.
Achievement in  Reading
As in d ic a te d  in  Table 4 , th e  a n a ly s is  o f th e  com posite read in g
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o f b i r t h  and sex . Q uarter o f  b i r t h  as  the  source o f v a r ia t io n  produced 
an F -value  o f 2.755 which was s ig n i f ic a n t  a t  th e  .05 le v e l o f  co n fid en ce . 





The F -v a lu e  of th e  l in e a r  o rthogonal com parison, 6 .9 3 , was s ig n i f ic a n t  
a t  th e  .01 le v e l  o f con fidence  in d ic a t in g  th a t  a s ig n i f ic a n t  d ec reasin g  
l in e a r  tre n d  e x is te d .  The q u a r te r ly  v a lu e s  were g ra p h ic a lly  d isp la y ed  
in  F igure 7.
The F -v a lu e , 15.473, o b ta in ed  fo r  th e  sex e f f e c t  was s ig n i f ic a n t  




Mean re ad in g  sco res  by sex in  each q u a r te r  o f b i r t h  were p re se n te d  in  
Table 5.
An F -value  o f 0.122 fo r  th e  in te r a c t io n  e f f e c t  was n o t o f 
s u f f i c i e n t  m agnitude to  w a rran t th e  r e je c t io n  o f th e  n u ll  h y p o th e s is . 
F igure  7 d isp la y s  th e  mean read in g  achievem ent s c o re s .
ACHIEVEMENT OF STUDENTS IN GRADE TWO
Achievement in  A rith m etic  Reasoning
The q u a r te r  e f f e c t  in  grade two continued  to  be s ig n i f ic a n t  fo r  
th i s  dependent v a r ia b le  as i t  was in  grade one. The F -value o f  5 .826 , 
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Table 6
A n a ly s is  o f-V a ria n ce  a t  Grade Two f o r  Dependent V a ria b le s  
R eason ing , C o n ce p ts , C om putation and A rith m e tic
Dependent
V ariab le
Source o f  
V a r ia tio n
Degrees o f  
Freedom
P a r t i a l  Sum 
o f Squares F-V alue
Q uarter 3 1428.605 5.826**
Reasoning Sex 1 10.752 0 .132
Q*S 3 85.809 0 .350
Q u arte r 3 290.940 5.019**
Concepts Sex 1 43.583 2.255
Q*S 3 77.809 1.342
Q uarter 3 898.396 3.766**
Com putation Sex 1 180.969 2.276
Q*S 3 210.079 0.881
Q uarter 3 6678.712 6.243**
A rith m e tic Sex 1 114.879 0.322
Q*S 3 925.173 0.865
* * S ig n if ic a n t  a t  the .01  l e v e l  o f c o n fid e n c e
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Hie F -value o f th e  l in e a r  o rth o g o n a l com parison was determ ined to  be 
15 .03 , which in d ic a te d  th a t  th e  d e c reas in g  l in e a r  e f f e c t  was s t i l l  






These v a lu es  were graphed and d isp la y ed  in  F igure  8.
An in sp e c tio n  of Table 6 rev e a le d  th a t  th e  d if f e re n c e  in  the 
achievem ent o f  a r ith m e tic  re a so n in g  by sex f a i le d  to  meet the  t e s t  fo r  
s ig n if ic a n c e  a t  e i th e r  th e  .05 le v e l  o f con fidence  o r th e  .01 le v e l  o f 
co n fid en ce . The F -value  o f  0.132 was n o t o f  s u f f i c i e n t  m agnitude to  
w arran t th e  r e je c t io n  of th e  n u l l  h y p o th e s is . Mean a r i th m e tic  reaso n in g  
sco res  by sex w ere:
Male 29.430
Female 30.008
Mean a r i th m e tic  reaso n in g  sc o re s  by sex f o r  each q u a r te r  o f  b i r th  were 
p resen ted  in  Table 7.
An F -value  o f 0.350 f o r  th e  in te r a c t io n  between q u a r te r  o f  b i r t h  
and sex was no t s u f f i c i e n t ly  la rg e  to  j u s t i f y  the r e je c t io n  o f th e  n u l l  
h y p o th e s is . The mean a r i th m e tic  reason ing  sco res  by sex  fo r  each q u a r te r  
o f b i r t h  were g ra p h ic a lly  p re se n te d  in  F ig u re  8.
Achievement in  A rithm etic  Concpets
Table 6 rev ea led  an F -value  o f 5.019 fo r  th e  dependent v a r ia b le  
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Table 7
Mean A rith m e tic  S cores in  Grade Two C la s s i f ie d  
A ccording to  Q u a rte r  o f  B ir th  and Sex
Q u a rte r  o f 
B ir th Sex Reasoning Concepts Com putation A rith m e tic
M 32.491 21.085 49.881 103.458
1
F 31.778 20.486 49.458 101.722
M 30.470 21.775 47.939 100.184
2
F 30.515 20.132 48.735 •99.382
M 27.333 19.427 44.720 91.480
J
F 28.855 20.000 47.790 96.645
4
M 28.056 19.389 46.185 93.648
F 28.393 18.660 47.625 94.911
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v a r i a t io n .  This v a lu e , s ig n i f i c a n t  a t  th e  .01 le v e l  o f  co n fid en ce  
in d ic a te d  th a t  th e  q u a r te r  e f f e c t  was s t i l l  s ig n i f i c a n t  in  grade two a s  
i t  was in  grade one. An examin a t io n  o f th e  fo llo w in g  q u a r te r ly  means 
in d ic a te d  th a t  a  d ec rease  in  a r i th m e tic  concep t means o ccu rred  from 





A s l i g h t  in c re a s e  in  the mean sco re  o ccu rred  in  q u a r te r  two, b u t a  check 
o f  th e  F -v a lu e  o f  th e  l i n e a r  o rth o g o n a l com parison , 1 2 .9 1 , re v e a le d  th a t  
th e  l i n e a r  e f f e c t  was s ig n i f i c a n t  a t  th e  .01 le v e l  o f  c o n fid en ce .
f
N eith e r th e  sex e f f e c t  nor th e  i n te r a c t io n  e f f e c t  was s ig n i f i c a n t .  
The a n a ly s is  o f  v a ria n ce  f o r  each was d isp la y e d  in  Table 6 . Hie mean 
a r i th m e tic  concep t sco re s  by sex w ere:
Male 20.317
Female 19.880
The mean concept sco res  by  sex  in  each q u a r te r  o f  b i r t h  were d isp la y e d  in  
Table 7,
The F -v a lu e  fo r  th e  q u a r te r  o f  b i r t h  by sex  in te r a c t io n ,  th rough  
i t s  f a i l u r e  to  r e j e c t  the  n u l l  h y p o th e s is , in d ic a te d  th a t  sex d if f e r e n c e s  
in  th e  achievem ent o f a r i th m e tic  concep ts w ere c o n s is te n t  from q u a r te r  to  
q u a r te r .  The mean a r i th m e tic  concep t sc o re s  by q u a r te r  o f  b i r t h  fo r  
each sex were g ra p h ic a l ly  i l l u s t r a t e d  in  F ig u re  9.
Achievement in  A rith m etic  Com putation
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When Che a n a ly s is  was perform ed i t  produced by F -value  of 3 .766 which 
was o f s u f f ic ie n t  magnitude to  w a rran t the r e je c t io n  o f th e  n u l l  
h y p o th esis  a t  the .05 le v e l  o f co n fidence . An exam ination o f  the  mean 
a r ith m e tic  com putation scores in d ic a te d  a d ec rease  in  mean achievem ent 
from q u a r te r  one to  q u a r te r  fo u r . To determ ine i f  a s ig n i f ic a n t  trend  
e x is te d ,  a l in e a r  o rthogonal com parison was u t i l i z e d .  An F -v a lu e  of 
8.59 was ob ta ined  th ereb y  ju s t i f y in g  the  r e je c t io n  of the n u l l  h y p o th esis  
a t  th e  .01 le v e l  o f co n fidence . The q u a r te r ly  mean achievem ent scores
were graphed and d isp lay ed  in  F ig u re  10.
The a n a ly s is  o f the sex e f f e c t  upon a r i th m e tic  com putation 
produced an F -value o f  2 .276. This value  d id  n o t meet the  t e s t  fo r
s ig n if ic a n c e . Mean com putation sco re s  by sex w ere:
Male 47.004
Female 48.470
The d i s t r ib u t io n  o f th e se  means by q u a r te r  of b i r t h  fo r  each sex  was 
d isp lay ed  in  Table 7.
The achievem ent d iffe re n c e s  in  com putation produced by sex were 
c o n s is te n t  from q u a r te r  to  q u a r te r  as  in d ic a te d  by th e  in te r a c t io n  e f f e c t .  
The a n a ly s is  procedure y ie ld ed  an F -value  of 0 .881 which was n o t o f  
s u f f i c i e n t  s iz e  to  w arran t the r e je c t io n  of th e  n u l l  h y p o th e s is . Mean 
com putation sco res  fo r  each sex by q u a r te r  of b i r t h  were graphed and 
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Achievement in  A rithm etic
The F -value  o f 6.243 fo r  a r ith m e tic  where q u a r te r  was used  as 
the  source o f v a r ia t io n  was s ig n i f ic a n t  a t  .01 le v e l  o f  con fid en ce . The 





To determ ine i f  the  o v e r-q u a r te r  d ec rease  produced a  s ig n i f ic a n t  l in e a r  
tre n d , an orthogonal com parison was employed. H iis  procedure provided 
an F -value o f 16.141 which in d ic a te d  th a t  th e  l in e a r  e f f e c t  was s ig n i f ic a n t  
a t  the .01 le v e l  o f co n fidence . The q u a r te r ly  means were graphed and 
d isp lay ed  in  F igure  11.
Table 6 showed th a t  th e  F -value  fo r  the d if fe re n c e  in  achievem ent 
o f a r ith m e tic  produced by sex  was in s u f f ic ie n t ly  la rg e  to  j u s t i f y  th e  




A d i s t r ib u t io n  of th e se  v a lu es by ^quarter o f b i r th  fo r  each i s  found in  
Table 7,
The in te r a c t io n  between q u a r te r  and sex , as  shown in  Table 6, 
produced an F -value o f  0.865 which was o f  in s u f f ic ie n t  m agnitude to  
w arran t the  r e je c t io n  o f th e  n u l l  h y p o th e s is . Mean a r ith m e tic  sco res  fo r  
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Achievem ent in  Reading Comprehension
The a n a ly s is  o f re a d in g  com prehension as shown in  Table 8 , 
produced s ig n if ic a n c e  in  two so u rces  o f  v a r ia t io n ,  q u a r te r  o f  b i r t h  and 
sex . Q u a rte r , as th e  so u rce  o f v a r i a t io n ,  y ie ld e d  an F -v a lu e  o f 6 .007 
which was s ig n i f i c a n t  a t  th e  .01 le v e l  o f  con fid en ce . An exam ination  
o f th e  fo llo w in g  read in g  com prehension means by q u a r te r  o f  b i r t h  





A l in e a r  o rth o g o n a l com parison produced an F -v a lu e  o f  16 .45  which 
exceeded the  needed v a lu e  f o r  s ig n if ic a n c e  a t  the  .01 le v e l  o f co n fid en ce . 
The read in g  com prehension means by q u a r te r  o f  b i r th  were g ra p h ic a l ly  
d e p ic te d  in  F ig u re  12.
When sex was co n s id e red  as a so u rce  o f v a r ia t io n ,  i t  re v e a le d  an 
F -v a lu e  o f 29.932 which le d  to  th e  r e j e c t io n  o f th e  n u l l  h y p o th e s is  a t  
the  .01 le v e l  o f  co n fid en ce . The re a d in g  com prehension means by sex  in  
g rade two w ere:
Male 21.726
Female 25.562
A d i s t r i b u t io n  o f  th e se  means fo r  each sex  by q u a r te r  o f  b i r t h  a re  found 
in  Table 9.
The F -v a lu e  fo r  th e  in t e r a c t io n  between q u a r te r  and se x , 0 .9 4 0 , 
f a i l e d  to  meet th e  t e s t  f o r  s ig n if ic a n c e  a t  e i th e r  th e  .05 o r  .01 le v e ls  
o f  co n fid en ce . The read in g  com prehension means by q u a r te r  o f  b i r t h  fo r  
each sex were graphed and d isp la y e d  in  F ig u re  12.
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Table 8
A nalysis  o f V ariance a t  Grade Two f o r  Dependent V ariab les  




V a ria tio n
Degrees o f 
Freedom
P a r t i a l  Sum 
o f Squares F-Value
Q uarter 3 959.471 6.007**
Comprehension Sex 1 1575.337 29.932**
Q*S 3 246.400 1.561
Q uarter 3 613.736 4.025**
Vocabulary Sex 1 1009.236 19.855**
Q*S 3 42.589 0.279
Q uarter 3 22027.972 6.463**
Reading Sex 1 18161.461 15.987**
Q*S 3 3204.106 0.940
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Table 9
Mean Reading Scores in  Crade Two C la s s i f ie d  
A ccording to  Q u arte r o f B ir th  and Sex
Q uarter o f
Sex Comprehension V ocabulary Reading
M 23.814 16.797 168.949
F 26.792 20.028 182.083
M 24.061 15.674 169.184
F 25.632 18.353 172.971
M 20.000 14.573 149.973
F 24.403 16.613 167.758
M 19.722 14.185 155.907
F 25.179 17.768 170.125
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Achievement in  Reading Vocabulary
A stu d y  of Table 8 fo r  th e  dependent v a r ia b le  read in g  vocabu lary  
rev ea led  s ig n if ic a n c e  in  two sources o f v a r ia t io n ,  q u a r te r  o f  b i r t h  and 
sex . The q u a r te r  e f f e c t  produced an F -v a lu e  o f 4 .025 w hile  th e  aex 
e f f e c t  y ie ld e d  an F -value  o f  19.855, b o th  o f which w ere s ig n i f ic a n t  a t  
th e  .01 le v e l o f  con fidence .





An orthogonal com parison re v e a led  th a t  th e  o v e r-q u a r te r  d ecrease  in  th e  
mean sco re s  was s ig n i f ic a n t  and g e n e ra lly  occurred  in  a s t r a ig h t  l in e  
re g re s s io n . The F -value o f 10.17 in d ic a te d  a  s ig n i f ic a n t  d if fe re n c e  a t  
th e  .01 le v e l o f  co n fidence . The q u a r te r ly  means fo r  read in g  vocabulary  
were g ra p h ic a lly  d isp lay ed  in  F igu re  13,
Sex, as the source o f v a r ia t io n ,  was s ig n i f i c a n t  a t  th e  .01 le v e l  
o f co n fid en ce . The read in g  vocabulary  means by sex w ere:
Male 15.266
Female 18.275
An F -value  o f 0.279 was o b ta in ed  f o r  th e  in te r a c t io n  between 
q u a r te r  o f b i r t h  and sex. This v a lu e  f a i le d  to  r e j e c t  the  h y p o th esis  o f 
no d if fe re n c e  in  achievem ent between th e  sex es. Mean read in g  vocabulary  
sco res  by q u a r te r  o f b i r th  fo r  each sex were graphed and d isp lay ed  in  
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Achievem ent in  Reading
An F -v a lu e  o f  6 .4 6 3  was o b ta in e d  fo r  re a d in g  ach ievem ent w here 
q u a r te r  o f b i r t h  was u sed  as a so u rce  o f  v a r i a t io n .  This v a lu e  was o f 
s u f f i c i e n t  m agnitude to  r e j e c t  th e  n u l l  h y p o th e s is  a t  th e  .01  l e v e l  o f  





A l in e a r  o r th o g o n a l com parison re v e a le d  th a t  th e  d e c re a se  i n  th e  mean
re a d in g  ach ievem ent s c o re s  from q u a r te r  one to  q u a r te r  fo u r  approxim ated
a s t r a i g h t - l i n e  r e g re s s io n .  T his p ro ced u re  y ie ld e d  an  F -v a lu e  o f 14.97 
which was found to  be s ig n i f i c a n t  a t  th e  .01 le v e l  o f  c o n f id e n c e .
The sex  e f f e c t  proved s ig n i f i c a n t  when th e  a n a ly s is  produced an 
F -v a lu e  o f  1 5 .9 8 7 . This v a lu e  was s ig n i f i c a n t  a t  th e  .01  l e v e l  o f  
c o n fid e n c e . Reading means by sex  f o r  g rad e  two w ere:
Male 160.021
Fem ale 173.643
T able 8 d is c lo s e d  an F -v a lu e  o f 0 .940  fo r  th e  i n t e r a c t io n  
betw een q u a r te r  o f  b i r t h  and se x . T his v a lu e  f a i l e d  to  r e j e c t  th e  n u l l  
h y p o th e s is .  Mean re a d in g  sc o re s  by q u a r te r  o f  b i r t h  and sex w ere graphed 
and p re se n te d  in  F ig u re  14.
ACHIEVEMENT OF STUDENTS IN GRADE THREE
The p re s e n ta t io n  o f th e  A rith m e tic  v a r ia b le s  changed in  y e a r  
th re e  o f  t h i s  s tu d y . In  g rade  th r e e ,  th e  Modern Math f o r  U n d erstan d in g  
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t r a d i t i o n a l  s u b - te s ta  in  th e  a r i th m e tic  b a t te r y .  Hence, on ly  one 
dependent v a r ia b le ,  A r ith m e tic , w i l l  be u t i l i z e d  in  th e  conclud ing  two 
y ea rs  o f th e  s tu d y .
Achievement in  A rith m etic
An a n a ly s is  o f  th e  dependent v a r ia b le  a r i th e m tic  re v e a le d  no 
s ig n if ic a n c e  among th e  th re e  sou rces o f  v a r ia t io n  under s tu d y . Table 
10 in d ic a te d  the  F -v a lu es  fo r  th e  fo llo w in g  so u rces  o f v a r ia t io n :
Q u arte r  1.768
Sex 0.002
Q*S 0.147
None o f th e  above v a lu e s  w ere s u f f i c i e n t ly  la rg e  to  m eet th e  t e s t  f o r  
s ig n if ic a n c e  a t  e i th e r  th e  .05 o r .01 le v e ls  o f  c o n fid en ce . A rith m e tic  





Mean a r i th m e tic  achievem ent sc o re s  a t  grade th re e  by sex  w ere:
Male 17.367
Female 17.487
A d i s t r i b u t io n  of th e se  v a lu e s  by q u a r te r  o f b i r t h  fo r  each sex  was 
i l l u s t r a t e d  in  Table 11, and g ra p h ic a l ly  d isp la y ed  in  F ig u re  15.
Achievement in  Reading Comprehension
An exam ination  o f Table 10 re v e a le d  th a t  th e  q u a r te r  e f f e c t  was 
n o t s ig n i f i c a n t  in  the  achievem ent in  read in g  com prehension. The F*-value
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T able 10
A n aly sis  o f  V ariance a t  Grade Three fo r  Dependent V a riab le s  
A rith m e tic , Comprehension, V ocabulary and Reading
Dependent Source of D egrees o f P a r t i a l  Sura
V a riab le V a r ia tio n Freedom o f Squares F-V alue
Q u a rte r 3 300.497 1.768
A rith m etic Sex 1 0.125 0.002
Q*S 3 25.030 0.147
Q u arte r 3 289.236 2.267
Comprehens ion Sex 1 399.777 9.400**
Q*S 3 130.794 1.025
Q u arte r 3 92.842 0.887
V ocabulary Sex 1 379.043 10.857**
Q*S 3 53.970 0.676
Q u arte r 3 597.573 1.583
Reading Sex 1 1811.874 14.403**
Q*S 3 197.985 0.525
* * S ig n if ic a n t a t  th e  ,01 le v e l  o f  con fidence
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Table 11
Mean A rith m etic  and Reading Scores in  Grade Three 
C la s s if ie d  According to  Q uarter o f  B ir th  and Sex
Q uarter o f  Reading
B ir th  Sex A rith m etic  Comprehension. Vocabulary T o ta l
M 18.679 21.983 15.339 36.559
F 17.986 22.903 18.181 41.681
M 17.878 21.735 16.878 38.612
F 18.118 22.573 18.015 40.588
M 16.920 19.547 15.640 35.187
F 16.968 21.564 17.016 38.532
M 16.093 19.500 15.537 35.222
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of 2.267 was no t s u f f ic ie n t ly  la rg e  to  r e j e c t  th e  n u l l  h y p o th e s is . The 





These values were graphed and p re sen ted  in  F igure 16.
However, when sex was co n sid e red  as a source of v a r ia t io n ,  i t  
was found to  be s ig n i f ic a n t  a t  th e  .01 le v e l o f  con fidence . An F -value  
of 9.400 led  to  th e  r e je c t io n  of th e  n u l l  h y p o th e s is . Mean comprehension 
sco res  by sex were:
Male 20.595
Female 22.512
A d i s t r ib u t io n  of the  mean sco res  by q u a r te r  o f  b i r t h  fo r  each sex i s  
d isp layed  in  Table 11.
An a n a ly s is  o f the  in te r a c t io n  between q u a r te r  and sex produced
an F -value o f 1.025 which f a i le d  to  r e j e c t  the  n u l l  h y p o th e s is . A
graph o f the mean comprehension sco res  by q u a r te r  o f b i r t h  fo r  each sex 
was p resen ted  in  F igure 16.
Achievement in  Reading Vocabulary
The a n a ly s is  o f re a d in g  vocabulary  re v e a led  s ig n if ic a n c e  in  only  
one source o f v a r ia t io n ,  sex . The q u a r te r  e f f e c t ,  as in d ic a te d  in  Table 
10, produced an F -value o f 0.887 which f a i le d  to  r e j e c t  th e  n u ll  
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These v a lu es  were g ra p h ic a l ly  p re se n te d  in  F ig u re  17.
The sex e f f e c t  produced an F -value  of 10.857 which was 




Table 11 p re se n ts  a  d i s t r ib u t io n  o f  th e se  means by q u a r te r  o f  b i r t h  and 
sex .
An F -v a lu e  of 0 .515 was o b ta in ed  as a  r e s u l t  o f  th e  a n a ly s is  o f 
th e  in te r a c t io n  betw een q u a r te r  o f  b i r t h  and sex . T his v a lu e  f a i l e d  to  
r e j e c t  th e  n u l l  h y p o th e s is . F ig u re  17 p re se n ts  th e  mean re a d in g  
vocabu lary  sc o re s  by q u a r te r  o f b i r t h  fo r  each sex .
Achievement in  Reading
The s t a t i s t i c a l  p rocedure produced an F -v a lu e  o f 1.583 which 
f a i l e d  to  r e j e c t  th e  n u l l  h y p o th e s is . The d i s t r i b u t io n  o f  re a d in g  means 
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Mean reading achievem ent sco res  by sex  fo r  grade th ree  were:
Male 36.245
Female 40.322
Sex, as a f a c to r  in  read ing  achievem ent, was s ig n i f ic a n t  a t  the .01 
le v e l  o f  confidence as in d ic a te d  by an F -value o f 14.403. This va lue  
j u s t i f i e d  the  r e je c t io n  of the n u l l  h y p o th e s is . Table 11 p re se n ts  a 
d i s t r ib u t io n  of th e  read in g  means by q u a r te r  o f b i r t h  fo r  each sex .
The in te r a c t io n  e f f e c t  was no t s ig n i f ic a n t .  The F -value of 
0.525 f a i le d  to  r e j e c t  the  n u l l  h y p o th esis  thus in d ic a tin g  th a t  the 
d if fe re n c e s  in  achievem ent between th e  sexes was c o n s is te n t  from q u a r te r  
to  q u a r te r .
ACHIEVEMENT OF STUDENTS IN GRADE FOUR
Achievement in  A rithm etic
Table 12 rev ea led  an F -value  o f 1.083 fo r  th e  q u a r te r  e f f e c t .  
This value was o f in s u f f ic ie n t  m agnitude to  j u s t i f y  the r e je c t io n  of th e  





These r e s u l t s  were g ra p h ic a lly  d e p ic te d  in  F igure  19.
An F-value o f 10,364 fo r  the  e f f e c t  o f sex upon the  achievem ent 
o f a r ith m e tic  was s ig n i f ic a n t  a t  th e  .01 le v e l o f confidence . This v a lu e  
led  to  a r e je c t io n  of the  n u l l  h y p o th e s is . Mean a r ith e m tic  sco res  by 
sex fo r grade fo u r were:
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Table 12
A nalysis  o f V ariance a t  Grade Four fo r  Dependent V ariab les  
A rith m e tic , Comprehension, Vocabulary and Reading
Dependent Source o f Degrees o f P a r t i a l  Sum
V ariab le V aria tio n Freedom o f Squares F-Value
Q uarter 3 269.111 1.083
A rithm etic Sex 1 858.444 10.364**
Q*S 3 28.548 0.115
Q uarter 3 140.821 0.959
Comprehens ion Sex 1 1017.043 20.786**
Q*S 3 42.317 0.836
Q uarter 3 242.833 0.195
Vocabulary Sex 1 723.576 13.993**
Q*S 3 69.504 0.448
Q uarter 3 1205.427 2.106
Reading Sex 1 2788.049 14.613**
Q*S 3 181.720 0.317
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A d is t r ib u t io n  o f th ese  means by q u a r te r  o f  b i r t h  fo r  each sex iH found 
in  Table 13.
An F -value  o f  0.115 fo r  the in te r a c t io n  e f f e c t  o f  q u a r te r  and 
sex d id  no t meet th e  t e s t  o f s ig n if ic a n c e . A study o f  F igure 19 
in d ic a te d  th a t  the  graphs by sex a re  alm ost p a r a l l e l  in d ic a t in g  th a t  the  
o v e ra l l  d if fe re n c e s  by sex a re  c o n s is te n t from q u a r te r  to  q u a r te r .
Achievement in  Reading Comprehension
The a n a ly s is  o f v a ria n ce  u sing  q u a r te r  as the  source of v a r ia t io n  
r e s u l te d  in  an F -value  o f  0.959 which was n o t o f s u f f i c i e n t  magnitude to  
w arran t the r e je c t io n  o f th e  n u l l  h y p o th es is . Means by q u a r te r  o f  b i r t h  





These d a ta  a re  p resen ted  g ra p h ic a lly  in  F ig u re  20.
A study o f Table 12 rev ea led  an F -value  of 20.786 where sex was
used as th e  source o f v a r ia t io n .  This v a lu e , s ig n i f ic a n t  a t  the  .01 
le v e l o f confidence , led  to the  r e je c t io n  o f the n u l l  h y p o th e s is . The 
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Table 13
Mean A rith m etic  and Reading Scores in  Grade Four 
C la s s if ie d  According to  Q uarter o f  B ir th  and Sex
Q uarter of 




M 21.746 23.322 19.831 43.322
1
F 23.722 26.458 22.222 48.681
o
M 21.265 23.755 19.429 45.429
F 24.573 26.485 22.662 49.294
Q
M 20.253 22.880 18.733 41.520
J
F 23.081 24.935 20.000 44.035
M 19.815 22.148 19.037 41.185
4
F 22.339 25.804 21.911 47.714
65
A study of Table 13 In d ic a te d  th a t  th e  d iffe re n c e  in  achievem ent 
between q u a r te rs  i s  approxim ately  th e  same f o r  each sex . This i s  
s u b s ta n tia te d  by an F -value  of 0.288 fo r  the  in te r a c t io n  e f f e c t .  An 
in sp e c tio n  of F igure  21 in d ic a te d  th a t  the  graphs fo r each sex a re  
alm ost p a r a l l e l ,  thus no in te ra c t io n  e x is te d .
Achievement in  Reading Vocabulary
An F-value of 1.565 was o b ta in ed  fo r  th e  q u a r te r  e f f e c t  when th e  
a n a ly s is  was perform ed on read in g  vocabu lary . This value was no t 
s u f f ic ie n t ly  la rg e  to  w arran t th e  r e je c t io n  o f the  n u l l  h y p o th e s is .





These d a ta  a re  d ep ic ted  in  F igure 21.
The a n a ly s is  o f v a rian ce  u s in g  sex as the  source  o f v a r ia t io n  
y ie ld ed  an F -value of 13.993 which was s ig n i f ic a n t  a t  the  .01 le v e l o f
con fidence . Mean vocabulary  sco res by sex were:
Male 19.219
Female 21.736
A d is t r ib u t io n  of the mean sco res by q u a r te r  o f b i r t h  fo r  each sex i s  
found in  Table 13.
An F-value o f 0 .448 was in d ic a te d  in  Table 12 fo r  th e  in te r a c t io n
of q u a r te r  o f b i r th  and sex . This v a lu e  f a i le d  to  r e j e c t  the  n u l l











A ll s tu d e n ts  
Female s tu d e n ts
Male s tu d e n ts
17
1 2 3 4
Q uarter o f B ir th
F igu re  21
Mean Reading Vocabulary Scores
by Q uarters in  Grade Four
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Achievement in  Reading ~
The q u a r te r  e f f e c t  fo r  read in g  proved no t to  be s ig n i f ic a n t  
when the  a n a ly s is  produced an F -value  o f 2 .106. The read ing  means by 





F igure  22 p re se n ts  th e se  v a lu es g ra p h ic a lly .
The sex e f f e c t  con tinued  to  be s ig n i f ic a n t  in  grade fo u r as i t  
was in  grade th re e . The a n a ly s is  y ie ld e d  an F -value of 14.613. This 
led  to  the  r e je c tio n  o f th e  n u l l  h y p o th e s is . Mean read ing  sco res  by 
sex fo r  grade fou r were:
Male 42.700
Female 47.733
The mean d i s t r ib u t io n  by q u a r te r  o f  b i r t h  fo r  each sex i s  d isp lay ed  in  
Table 13.
As in  each dependent v a r ia b le ,  th e  in te ra c t io n  e f f e c t  was no t 
s ig n i f ic a n t ,  f o r  the  a n a ly s is  of v a r ia n c e  produced an F -v a lu e  o f  0 .317 .
The d if fe re n c e  in  achievem ent between th e  sexes was c o n s is te n t  from
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FINDINGS AND CONCLUSIONS
The problem  under s tu d y  was: I s  th e re  a s ig n i f i c a n t  d if f e re n c e
in  th e  achievem ent o f s tu d e n ts  when compared on th e  b a s is  o f  age o f 
e n try  in to  th e  f i r s t  grade? The sample c o n s is te d  o f 495 s tu d e n ts  who 
e n te re d  th e  f i r s t  grade in  th e  L iv in g s to n  P a r is h  S choo ls, L iv in g s to n  
P a r is h ,  L o u is ia n a , d u rin g  th e  1967-68 sch o o l y ea r and who w ere 
ad m in is te red  th e  SRA Achievement S e r ie s  fo r  th e  fo u r  c o n se c u tiv e  y ears  
under s tu d y .
Scores o f th e  s tu d e n ts  in  s e le c te d  a re a s  o f achievem ent were 
c a te g o r iz e d  acco rd in g  to : (1) the  q u a r te r  o f  th e  y ea r  when b i r t h
o ccu rred  and (2) sex . A f a c t o r i a l  a n a ly s is  o f  v a r ia n c e  was th en  - 
perform ed upon th e  raw s c o re s .  The r e g re s s io n  sum o f  sq u a res  was 
p a r t i t io n e d  in to  th re e  so u rc e s  of v a r i a t io n  which produced a p a r t i a l  sum 
o f sq u ares  f o r  each so u rc e . An F -v a lu e  f o r  each sou rce  o f v a r ia t io n  was 
computed and te s te d  fo r  s ig n if ic a n c e  a t  th e  .05 and .01 le v e ls  o f 
c o n fid en ce .
When s ig n i f i c a n t  F -v a lu e s  w ere found fo r  th e  v a r i a t io n ,  q u a r te r  
o f b i r t h ,  l in e a r  o rth o g o n a l com parisons w ere employed to  d e te rm in e  l in e a r  
re g re s s io n  t r e n d s .  S ig n if ic a n c e  was determ ined  by th e  com putation o f 
F -v a lu es  which w ere te s te d  f o r  s ig n if ic a n c e  a t  the  .05 and .01 le v e ls  o f  
co n fid en ce . Graphs were u t i l i z e d  to  d e p ic t  the  achievem ent by q u a r te r  o f  
b i r t h  fo r  a l l  s tu d e n ts  and to  d e p ic t  achievem ent f o r  each sex  by q u a r te r  
oL' b i r t h .
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Findings Using Q uarter o f  B ir th  as the  
Source o f V a ria tio n
S ig n if ic a n t  d if fe re n c e s  in  th e  achievem ent o f s tu d e n ts  were 
found to  e x i s t  during th e  f i r s t  two y ea rs  under s tu d y . The only  
d e v ia tio n  from  th is  p a t te r n  occurred  in  grade one fo r  th e  v a r ia b le s  
a r ith m e tic  com putation, read in g  comprehension and read in g  vocabu lary . 
When no s ig n if ic a n c e  was found, an exam ination  of th e  achievem ent means 
o f a l l  v a r ia b le s  rev ea led  a  decrease  in  mean achievem ent from q u a r te r  
one to  q u a r te r  fo u r. When th ese  d if fe re n c e s  proved s ig n i f ic a n t ,  a 
l in e a r  o rthogona l comparison rev ea led  th a t  the decrease  in  mean 
schievem ent approxim ated a  s t r a ig h t  l i n e  re g re s s io n .
In y ears  th ree  and fo u r o f t h i s  study  the  q u a r te r  e f f e c t  ceased 
to  be s ig n i f ic a n t  fo r a l l  achievem ent v a r ia b le s .
F indings as R elated  to  Sex
Sex, as a fa c to r  in  the achievem ent o f s tu d e n ts ,  was no t 
s ig n i f ic a n t  in  the  a c q u is it io n  o f a r i th m e tic  s k i l l s  in  grade one, two 
and th re e . The only d e v ia tio n  from th i s  p a t te rn  o ccu rred  in  grade one 
in  the  achievem ent in  a r ith m e tic  com putation where th e  fem ale mean 
sco re  was s ig n i f i c a n t ly  h ig h e r  than th a t  of the  male s tu d e n ts .  The sex 
e f f e c t ,  as r e la te d  to  achievem ent in  a r i th m e tic ,  was s ig n i f ic a n t  in  
grade fo u r. Mean female achievem ent in  a r ith m e tic  was s ig n i f ic a n t ly  
h ig h e r  than th e  male mean achievement s c o re . The sex e f f e c t  was 
s ig n i f ic a n t  fo r  achievement in  read ing  fo r  both grades one and two.
Each read ing  v a r ia b le ,  w ith  the  ex cep tio n  o f read ing  vocabulary  in  
grade one, proved to be s ig n i f ic a n t  a t  the .01 le v e l o f confidence . 
Female s tu d en ts  scored s ig n i f ic a n t ly  h ig h e r  in  the a c q u is i t io n  of 
read in g  s k i l l s .
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Sex as a f a c to r  in  th e  achievem ent o f re a d in g  s k i l l s  co n tin u ed  
to  be p re se n t in  g rades th re e  and fo u r .  The fem ale mean achievem ent 
sco re  in  re a d in g  com prehension, re a d in g  v o cab u lary  and read in g  was 
s ig n i f i c a n t ly  h ig h e r  th an  th e  mean achievem ent sc o re  o f male s tu d e n ts .
F ind ings as R e la ted  to  th e  I n te r a c t io n  o f Q uarter 
o f  B ir th  and Sex
The in te r a c t io n  e f f e c t  was n o t s ig n i f i c a n t  in  any a re a  under 
c o n s id e ra t io n .  T his was in te r p r e te d  to  mean th a t  th e  o v e r -q u a r te r  
achievem ent betw een th e  sexes was c o n s is te n t  from q u a r te r  to  q u a r te r .
C onclusions
M a tu rity , as i t  a f f e c t s  ach ievm ent, i s  a r e a l  f a c to r .  The d a ta  
o b ta in e d  in  t h i s  s tu d y  p re se n t s tro n g  ev idence o f i t s  in f lu e n c e . In  
g rades one and two, m a tu r ity  was a s ig n i f i c a n t  f a c to r  in  th e  achievem ent 
o f s tu d e n ts .  Even in  g rad es  th re e  and fo u r ,  where th e  q u a r te r  e f f e c t  
ceased  to  be s ig n i f i c a n t ,  an exam ination  o f  th e  o v e r -q u a r te r  mean 
achievem ent sc o re s  fo r  a l l  dependent v a r ia b le s  in d ic a te d  th a t  th e  mean 
achievem ent sc o re s  fo r  th e  f i r s t  two q u a r te rs  o f  th e  y ea r were h ig h e r  
than th o se  found in  th e  t h i r d  and fo u r th  q u a r te r s .  The q u a r te r  o f  the 
yea r in  which a  s tu d e n t was born  d id  have an in f lu e n c e  upon achievem ent.
Sex, as  a  f a c to r  in  ach ievem ent, showed to  be  in c re a s in g  in  
in f lu e n c e  as th e  y ears  o f th e  study  p ro g re sse d . From on ly  th re e  a re a s  
o f s ig n if ic a n c e  in  grade one, the sex e f f e c t  grew in  m agnitude th rough 
grade fo u r where i t s  e f f e c t  was s ig n i f i c a n t  in  a l l  a re a s  o f achievem ent 
under s tu d y . The fem ale s tu d e n t sco red  s ig n i f i c a n t ly  h ig h e r  th an  d id  
the  male s tu d e n t .  One can on ly  s p e c u la te  as to  th e  u n d e rly in g  c a u se s .
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The d a ta  provided by th i s  study  r e - a f f i r m  th e  philosophy o f 
in d iv id u a l d if f e re n c e s .  The r e s u l t s  in d ic a te  the n e c e s s i ty  fo r 
e d u c a tio n a l programs th a t  w i l l  a llow  fo r  such d iffe re n c e s  and which w i l l  
ensure  the o p p o rtu n ity  fo r  in d iv id u a l f u lf i l lm e n t  in  the academic 
endeavors o f each s tu d e n t.
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